Abstract-The problem of economic growth has always been a major issue in literature on micro-economics traditionally based on advanced mathematical theories. Aggregation method ("consolidation") in economic-mathematical simulation of has been successfully used by many authors to build dynamic models in macroeconomics, in particular, to model dynamics of net gross product (NGP). In constructing mathematical models, the authors, in addition to the classical Keynes multiplier (according to R. Allen) use the concept of accelerator. In the economic models of NGP dynamics traditionally this relationship is a linear function, and in more complex mathematical models it is a nonlinear function. R. Allen also pointed to the need to consider the delay ("lag"). Different types of delay are often based on mathematical differential equations with lag (differential equations with deviating argument). In the works of P.M. Simonov, it was first proposed to simulate the lag in the form . In this paper a nonlinear accelerator is considered rather extensively and mathematically justified. It is applied to the modified model of NGP by Phillips-Goodwin allowing for lag of the input of induced investments.
INTRODUCTION
Modern economists pay much attention to the problem of economic growth [15, [18] [19] [20] [21] [22] [23] [24] with mathematical methods being the tools for economic-mathematical modeling [2, 3, [7] [8] [9] [10] [11] 14] . Aggregation method of has been successfully used by authors to model dynamics of net gross product (NGP) [1, 12] . In constructing mathematical models, the authors, in addition to the classical Keynes multiplier (according to R. Allen [1] use the concept of accelerator. In the economic models of NGP dynamics traditionally this relationship is a linear function, and in more complex mathematical models it is a nonlinear function. R. Allen also pointed to the need to consider the delay ("lag"). Different types of delay are often based on mathematical differential equations with lag (differential equations with deviating argument). In the works of P. M. Simonov [16] , it was first proposed to simulate the lag in the form 0 
In the case of a strictly monotone function 1 B there is an inverse function 
Assuming that the Nemytsky operator from the right-hand side of equation 
We use the notation: 
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Hence,   . : . We seek the solution of 11 22 :
Green's operator of the boundary value problem (4-6) and Iidentical operator, :
all the problem solutions (1) - (2) there is inequality
( , ) Vn will be denoted by V and called a constant. We obtain an effective bound for the constant V:
Therefore, the inequality:
We assume that the Nemytskii operator N has the condition
equation (1) can be written in the form
In addition, let the operator 
The following assertion enables us to replace the study of the boundary value problem (1) -(2) by studying equation (11) . 
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We use the following notation for constants   Then the boundary value problem (1) - (2) has the only solution () Yt, which satisfies the estimate ()
where
Proof. We shall prove existence of a solution of the auxiliary boundary value problem 
Hence, as a corollary of Theorem 3, we obtain the assertion about the solvability of the linear boundary-value problem
Theorem 4. Let at least one of the three conditions hold: (13) is solvable.
In the case of a linear accelerator, let us consider the simplest linear model of the GNP dynamics, taking into account the lag in introduction of induced investments:
We introduce the notation: (1) - (2)) is uniquely determined for the base period. In this case we assume that ) 0 (
(GNP at time zero) is known (from statistics) and therefore we obtain conditions for the unique solvability of such a problem from Theorem 4.
We find from (14) , (15) and (16) 
    are approximated in the form of curves of exponential type. With input influences given by the years of the base period, the deviation measure of the calculated values from the statistical values was computed in two ways in two different approximate calculation methods. In the first metod, described in detail in [17] and essentially based on the Wmethod by N. V. Azbelev [4, 5, 6] , the deviation modulus normalized with respect to statistical data is applied as a measure. In the second method, based on the classical Ritz method, the total normalized quadratic deviation from the statistically derived GNP curves and non-production consumption is taken as a measure of deviation. Several algorithms for identifying parameters that have been tested in 10 different world economies are presented. The result of a numerical experiment confirms adequacy of a linear model to real processes, and for a nonlinear model, it indirectly confirms correctness of its structure.
